Background: There are not many studies evaluating the factors affecting medical expenditure for different age groups, income classes, and subjective social classes. Therefore, this study evaluates the agreement between income class, objective class, and subjective social class and analyzes the factors that affect medical expenditure by age group.
Introduction
According to Le Grand and Vizard, [1] health care does not mean simply providing the best to a limited number of people but providing good quality to many in an acceptable and affordable way, based on social justice. The level of health in human life is closely related to the economic equality of the members of a society. Therefore, providing an appropriate medical service is essential to maintaining a society, and an equal supply of medical services to all should be guaranteed by an appropriate intervention. Consequently, equity among quality, efficiency, and equity is the most important value human society has sought for a long time.
The health insurance system in South Korea is designed to allow people to receive appropriate medical services, regardless of an individual's ability to pay, to ensure that people have access to a medical service. Moreover, the system ensures people's right to health, regardless of their income or socioeconomic status. The main objectives of the system are to promote health and improve health care. Therefore, assessing the fairness of health service utilization is important.
Healthcare utilization does not consist solely of a health status such as suffering from a disease. Rather, it is a final product, after creating personal medical demand based on the interactions among an individual's socioeconomic factors. This is the basis of medical demand theory and must be considered to identify patterns of health service utilization. Moreover, the behavioralism model reports that health service utilization is affected by disease-causing factors as well as by people's demographic, social structure, and economic factors. [2] In particular, many studies have persistently indicated that people's level of health differs by income bracket. [3] [4] [5] [6] Economic barriers such as medical costs can exacerbate the health gap between income brackets, resulting in the low-income class having less accessibility to essential medical services. This difference in the accessibility of health services may increase the burden of disease on the low-income class.
words, people identify their position in the social hierarchy or assign their subjective unity to a specific social class. [8] Several studies have indicated that since social migration became active and life patterns became standardized, creating a so-called standardized society, the majority of people now consider themselves to be middle class. [9] Adler et al [10] argue that when evaluating people's relationship with their health, the subjective social class is a more sensitive and inclusive index than other indices such as actual socioeconomic status. However, the social survey report of the South Korean National Statistical Office revealed that the percentage of people who perceive themselves as middle class has decreased steadily, from 60.4% in 1994 to 53.4% in 2006 and 43.9% in 2013.
Previous studies focus on categorizing the income class, which is an objective status, based on which they discuss health service utilization and health status. [3, [5] [6] However, few studies categorize the subjective social class, distinguishing between the statuses of people's circumstances. [4] Age can modify the effects of income on health service utilization, and interaction effects between income and age are possible. [11] The factors affecting medical expenditure may differ by age group as well as by income class or subjective social class. However, very few studies have evaluated the simultaneous effects of these factors. Specifically, no study has evaluated the relation between the income class and the subjective social class by age group.
Therefore, the objectives of this study are as follows: to confirm the extent of the agreement between the income class (an actual social class) and the subjective social class (a type of belonging) by age group, to determine which factors affect medical expenditure by age group, and to provide baseline data for the development of a health insurance policy and a healthcare service suitable for each age group and social class.
Methods and data

Study subjects
This study was conducted by analyzing the 2013 Korea Health Panel data, which were collected by Korea Institute for Health and Social Affairs and National Health Insurance Service. The data contain information regarding medical use pattern and the size of medical expenditure. The data estimate the medical expenditure of individuals and households to identify South Korean health service utilization, medical expenditure, and finance as well as provide baseline data on healthcare utilization, medical expenditure level, health status, and health behavior. The Korea Health Panel survey uses 90% of the data from the 2005 Population and Housing Census as a sampling framework to ensure representativeness at the national level. The 2013 Korea Health Panel data consist of 5284 households (15,263 persons) . This study excluded the data of people who were 19 years or older and paid medical expenditure to medical institutions due to automobile accidents and industrial accidents. Therefore, this study analyzed 9385 persons (4260 male subjects (45.4%) and 5125 female subjects (54.6%)).
Measurement variables 2.2.1. Medical expenditure (dependent variables).
Medical expenditure is measured as the sum of emergency medical expenses at medical institutes higher than a doctor's office, hospitalization costs, and outpatient medical expenses resulting from personal disease, excluding industrial accidents and car accidents. This study excluded medical expenditure due to automobile accidents and industrial accidents, which are not covered by the South Korean national health insurance system, one of the South Korean social security systems. In other words, this study selected the medical expenses paid to medical institutes for medical treatment due to diseases or injuries that occurred during daily lives. Emergency medical expenses and outpatient medical expenses indicate the medical examination fee and cost of prescribed medicine at a pharmacy. The hospitalization cost refers to the payment made when being discharged from a medical institute.
The mean annual medical expenditure is KRW 409,000, 481,000, and 957,000 for the young, middle-age, and old-age groups, respectively. Therefore, each group is divided into 2 groups, namely those below (low class) and those above (high class) the mean medical expenditure: young group: low class (0) KRW 409,000, high class (1) > KRW 409,000; middle-age group: low class (0) KRW 481,000, high class (1) > KRW 481,000; and old-age group: low class (0) KRW 957,000, high class (1) > KRW 957,000.
Subjective social class perception (Parameter).
In terms of health inequality, psychological causes are more powerful determinants of health than physical causes, and the subjective social class is a stronger deciding factor on health than the objective social class. In the Korea Health Panel data, a person's subjective social class is estimated by the question "what is my social status in South Korean society?" A respondent can choose a value between 1 (lowest) and 10 (highest). This study restructures the 10 classes into 5 classes: the first, second, third, fourth, and fifth quintiles, representing the lowest, low, middle, upper, and highest social class perceptions, respectively. The questionnaire asked a respondent about the subjective social class of the person in the whole population 2.2.3. Income quintiles (independent variables). Many previous studies have indicated that income quantiles are related to medical expenditure or health service utilization. [5] [6] 12] The income class of this study followed the total annual household income quintile of Korea Health Panel. The total household income was the sum of total earned income and total assets income.
Age group (Independent variables).
Subjects are divided into young, middle-age, and old-age groups. In South Korea, "young" is defined as being between the ages of 15 and 29, 9 and 24, and 19 and 39 by the National Statistical Office, the Youth Act, and the Presidential Youth Commission, respectively. Levinson [13] defines middle age as being between the ages of 40 and 60 in his adult development model. He states that this is a turning point in life, when we look back at the past and prepare for old age as well as being particularly aware of our social responsibility. Further, he defined old age as being older than 60 in the South Korean Welfare of the Aged Act and older than 65 in the Act on Long-Term Care Insurance for the Aged. Therefore, this study defines the 3 age groups as being between 19 and 39, 40 and 60, and 61 and over, respectively. The old-age group is defined as being 61 and over to avoid creating an economic activity and pension gap.
Analytical method
A frequency analysis and descriptive statistical analyses are conducted to identify the demographic characteristics of subjects, using SPSS 22.0 (IBM Corp., Armonk, NY). First, a x 2 test is used to analyze the relationship between the income quintiles and subjective social class. Then, a linear regression analysis is conducted, using a dummy variable to identify the factors affecting the subjective social class perception and medical expenditure by age group. Medical expenditure, the dependent variable, is log-transformed to satisfy the homoscedasticity and normality assumptions. Moreover, Model 1 (demographic characteristics) and Model 2 (demographic characteristics, income, and subjective social class perception) are used to analyze the effects of the income quintiles and subjective social class perceptions in more detail. The level of statistical significance is set at P = .05, with a 95% confidence interval. suffer from a chronic illness (see Table 1 ).
Results
Demographic characteristics
Social class agreement by age group
A comparison of the income quintiles and subjective social class shows that young people in the first, second, and third income quintiles consider themselves to be in the second subjective social class while those in the fourth and fifth income quintiles consider themselves to be in the third subjective social class. Thus, only the second quintile agrees with the subjective social class. For the middle aged and elderly, people in the first, second, third, and fourth income quintiles consider themselves to be in the second subjective social class while those in the fifth income quintile consider themselves to be in the third subjective social class. Once again, only the second quintile agrees with the subjective social class (see Fig. 1 and Table 2 ).
Factors affecting medical expenditure by age group
The results of the factors affecting medical expenditure by age group showed that, in the young age group, female subject spent Figure 1 . Proportion of income quintile and subjective social class.
Choi and Kang Medicine (2018) 97:40 www.md-journal.com 2.72 times more than male subject, married people spent 3.56 times more than others, households with one member spent more than households with 4 members or with over 5 members, people not economically active spent 1.69 times more than people economically active, people who had only private pension spent 1.39 times more than people who had no pension, people who were in subjectively bad health conditions spent more medical expenditure than people who were in subjectively better health conditions, people who had disabilities and chronic diseases spent more medical expenditure than people who did not have disabilities and chronic diseases, people in the fourth income quintile spent 2.00 times more than those in the first income quintile, people in the fifth income quintile spent 2.22 times more than those in the first income quintile, people in the second subjective social class spent 1.72 times more than those in the first subjective social class, people in the fourth subjective social class spent 2.24 times more than those in the first subjective social class, and people in the fifth subjective social class spent 7.03 times more than those in the first subjective social class. In the case of the middle age group, female subjects spent 1.19 times more medical expenditure than male subjects, people whose highest level of education was middle-school graduate spent more medical expenditure than those graduated from high school or college and up, others spent more medical expenditure than single, households with one member spent more medical expenditure than households with over 5 members, people with medical insurance spent more medical expenditure than people receiving medical care assistance, people who owned housing spent more medical expenditure than people who lived lease on deposit basis and monthly, people who were not economically active spent 1.22 time more medical expenditure than those who were economically active, people who had only private pension spent 1.78 times more than people who had no pension, people who were in subjectively bad health conditions spent more medical expenditure than people who were in subjectively average or good health conditions, people who had disabilities and chronic diseases spent more medical expenditure than people who did not have disabilities and chronic diseases, people in the fourth income quintile spent 1.66 times more than those in the first income quintile, and people in the fifth income quintile spent 2.00 times more than those in the first income quintile.
In the case of the old age group, male subjects spent more medical expenditure than female subjects, people whose highest level of education was middle school graduate and under spent more medical expenditure than those graduated from high school, households with 1 member spent more medical expenditure than households with 4 members or over 5 members, people with medical insurance spent more medical expenditure than people receiving medical care assistance, people who were not economically active spent 1.28 time more medical expenditure than those who were economically active, people who had only life insurance spent 1.24 times more than people who had no pension, people who were in subjectively bad health conditions spent more medical expenditure than people who were in subjectively average or good health conditions, people who had disabilities and chronic diseases spent more medical expenditure than people who did not have disabilities and chronic diseases, people in the second income quintile spent 1.27 times more than those in the first income quintile, people in the third income quintile spent 1.43 times more than those in the first income quintile, people in the fourth income quintile spent 1.32 times more than those in the first income quintile, people in the fifth income quintile spent 1.83 times more than those in the first income quintile, and people in the fifth subjective social class spent 2.43 times more than those in the first subjective social class (see Table 3 ).
Discussion
The objectives of this study were to analyze the relation between income quintiles (the objective social status of an age group) and the subjective social class perception (how people distinguish themselves from others in daily life) as well as to identify the factors affecting medical expenditure.
The main findings are as follows. The analysis of the relation between income quintiles by age group and the subjective social class perception showed that young people in the first, second, and third income quintiles consider themselves to be in the second subjective social class while those in the fourth and fifth income quintiles believe they are in the third subjective social class. Moreover, middle-aged and old people in the first, second, third, and fourth income quintiles consider themselves to be in the The results are expressed by number (% column).
Choi and Kang Medicine (2018) 97:40 Medicine second subjective social class while those in the fifth income quintiles believe they are in the third subjective social class. The results show that most respondents perceive that their subjective social class is lower than their practical income quintile. Previous studies have reported that most people in the first and second actual income quintiles consider themselves to be in the low-or middle/low-income classes. [14] Moreover, 60.1% of people in the fourth income quintile and 39.0% of people in the fifth income quintile perceive themselves to be in the low-or middle/lowincome classes. In addition, 51.8% of people in the fifth income The results are presented as odds ratios (ORs), with a 95% confidence interval (CI). † P < .05. ‡ P < .01. x P < .001.
Choi and Kang Medicine (2018) 97:40 www.md-journal.com quintile perceive themselves to be in the middle-income class. These patterns are similar to the results of this study, which implies that the polarization of the class structure in South Korea is due mainly to changes in the subjective perception rather than to changes in the objective condition. Moreover, the subjective social class perception tends to be lower than the actual income quintile, which could be because people have a lower expectation of upward mobility and suffer from comparative deprivation. [8, 15] Among young people, women, those with fewer family members, those who own a house, those who are economically active, those who have bought a private pension and life insurance, and those who suffer from a chronic illness have higher health expenses. Among the middle aged, women, those who are separated by death or divorce, those who own housing, those who are economically active, and those who suffer from a chronic illness have higher medical expenses. In the old-age class, men, those with fewer household members, those who are economically active, and those who suffer from a chronic illness have higher medical expenses.
Second, the factors influencing medical expenditure were analyzed by age group. The results showed that the factors affecting young people are gender, marital status, number of family members, economic activity, private pension and life insurance, subjective health condition, disability, chronic disease, income quintile, and subjective social class. The results for the middle-age group show that gender, highest level of education, marital status, number of family members, medical security type, housing type, economic activity, private pension or life insurance, subjective health condition, and chronic disease are influential factors. Then, the factors affecting the elderly are gender, highest level of education, number of family members, medical security type, economic activity, housing type, private pension or life insurance, subjective health condition, chronic disease, and income quintile. These results agree with those of previous studies that analyze differences in health service utilization by income group, which report that the gap in health service utilization is larger for old people than it is for the young or middle aged. [16] The results of this study also agree with those of a previous study that evaluated health service utilization by age group and income class, which finds that medical expenditure increases in the highincome class and that the gap is larger in the old group than it is in the young and middle-age groups. [5] Among young people, women, those who are married, those with fewer family members, those who are economically active, those with a personal pension, and those with a higher subjective social class perception are more likely to have higher medical expenses. Among the middle aged, women who are not well educated, are divorced or separated by death, own a house, are economically active, and receive a personal pension are more likely to have higher medical expenses. In the old group, men, those who are not well educated, those with fewer household members, those who are economically active, those with life insurance, and those with a higher subjective social class perception are more likely to have higher medical expenses. Particularly, the findings confirm that the effects of income class and the subjective social class perception on medical expenditure vary by age class. These results suggest that medical expenditure differs by age group and is affected by income class and the subjective social class perception. Thus, research on the relationships among "age group-income quintile-medical expenditure" and "age groupsubjective social class-medical expenditure" is necessary in addition to evaluating medical expenditure by subjective social class. Adults have and experience different personal values, social roles, life patterns, life satisfaction, and physical changes. Specifically, people evaluate their subjective social class and make social comparisons based on their interactions with others of a similar age or with people in close proximity as well as using information in daily life. According to Bottero, "If social comparison is meaningful to people in a routine way, then it is liable to be so with reference to those closest to them, not to abstract distant others."
The study has the following limitations: it does not fully reflect the characteristics of panel data because it is based on single-year data on one country; it does not consider various factors influencing medical expenditure; it does not analyze differences in medical expenditure according to the size of the discrepancy between classes; and the subjective social class of each age class was the perceived class in the whole population, not the perceived class in the age class. Therefore, the results should be interpreted carefully and the lack of previous studies of income quintiles, subjective social class, and medical expenditure by age group make it difficult to interpret the results. Thus, we expect further studies on this topic.
Conclusion
The present study indicates that most people consider their subjective social class to be lower than their actual income, the objective standard of judgment because people expect to live better than their actual income allows them to do. Thus, we propose that South Korea should strengthen its social security policies and gain social support through education and advertising to eliminate comparative deprivation among individuals. Moreover, because the factors affecting medical expenditure differ by age and subjective social class, it is necessary to analyze and evaluate current health policies by considering these categories, represent different social experiences and characteristics, reinforce and monitor the social health system, support medical subsidies, and develop a health and medical treatment service model.
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